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Study on multi-objective reactive power optimization based on genetic algorithm with adaptive weight
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University, Harbin 150001, China; 3. Tianjin Electric Power Company, Tianjin 300201, China)

Abstract: The solution for multi-objective reactive power optimization is studied. Based on the principle of hierarchical and
regional balance of reactive power and guarantee for power system stability in emergency cases, regulation order is confirmed, that
capacitor switching and transformer tap adjusting are first, and generator terminal voltage setting follows. Furthermore, the solving
thinking is presented, that optimization problem is decomposed into continuous variable optimization and discrete variable
optimization, then they are solved respectively and cross iteration until convergence. In view of the optimization complexity and the
coexistence of discrete variables and continuous variables, genetic algorithm is presented for finding global optimal solution. The
coding of control variables and strategies for the selection, cross, mutation and retention operation are mainly studied. Aiming at
determining each objective weight of multi-objective optimization, the genetic algorithm with adaptive weight is introduced further,
with genetic evolution each objective weight is given adaptively by the algorithm. Case studies show that the proposed thinking and
algorithm for solving multi-objective reactive power optimization are reasonable.
Key words: multi-objective reactive power optimization; capacitor switching; transformer tap adjusting; generator terminal
voltage setting; genetic algorithm with adaptive weight
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Fig.1 Iteration process of solving for reactive power

optimization
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